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iman ***glucagon*** 


* * * " 



^©FI, 

CM, 



FR, 
GA, 



***GLP*** - ) derivs. having a 

***substituent*** , compns . contg. these derivs. 



OTHER SOURCE i 
AB The present inventic 
***peptide*** -1 
*** lipophilic*** 

and to methods for their prepn. A claimed compd. is His-Ala-Glu-Gly-Thr- 
Phe-Thr-Ser-Asp-Val-Ser-Ser-Tyr-Leu-Glu-Gly-Gln-Ala-Ala-Lys-Glu-Phe-Ile- 
Ala-Trp-Leu-Val-Arg-Gly-Arg-Gly . Thus, coupling of ***GLP*** 

***!*** (7-37) -OH with Me (CH2 ) 12CO-Glu (OSu) -OCMe3 (Su = succinimidyl ) 
(prepn. given), followed by deesterif ication with CF3C02H and chromatog. 
purifn. gave 8% bis-adduct Lys [Me (CH2 ) 12CO- . gamma . -Glu] 26 , 34 - ***GLP*** 
_ ***!*** (7-37) -OH. Several prepd. ***lipophilic* ** ***QLP*** - 

***!*★★ analogs were tested for protracted plasma concn. in pigs and 
were found to be much more persistent than ***qlp*** - 

(7-37) . In addn. , the time of peak plasma concn. was found to vary within 
wide limits depending on the particular ***lipophilic*** ***QLP*** 

deriv. selected. The efficacy of several prepd. derivs. was 
tested by stimulation of cAMP in a cell line expressing cloned human 

receptor . 

THERE ARE 18 CITED REFERENCES AVAILABLE FOR THIS 
RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 



* * *GLP* * * 
REFERENCE COUNT: 



18 
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The present invention relates to pharmaceutical compns. comprising 

***lipophilic*** human ***glucagon*** - ***iike*** ***peptide*** 
_1 ( ***qlp*** - ) derivs. having a ***lipophilic*** 

***substituent*** and a surfactant. Thus, coupling of ***GLP*** 
***!*** (7-37) -OH with Me (CH2 ) 12CO-Glu (OSu) -OCMe3 (Su = succinimidyl) 
(prepn. given) , followed by deesterif ication with CF3C02H and chromatog. 
purifn. gave 8% bis-adduct Lys [Me (CH2 ) 12CO- . gamma . -Glu] 26 , 34 - ***GLP*** 
- (7-37) -OH. Several prepd. ***lipophilic*** ***QLP*** - 

★★*!*** analogs were tested for protracted plasma concn. in pigs and 
were found to be much more persistent than ***QLP*** - 

(7-37) . In addn. , the time of peak plasma concn. was found to vary within 
wide limits depending on the particular ***lipophilic*** ***qlp*** 

***!★*★ deriv. selected. The efficacy of several prepd. derivs. was 
tested by stimulation of cAMP in a cell line expressing cloned human 
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English 

Priority Journals 
200006 

Entered STN: 20000706 
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Entered Medline: 20000629 
A series of very potent derivatives of the 3 0 -amino acid peptide hormone 
***glucagon*** - ***like*** ***peptide* ** -1 ( ***GLP*** 

***!*** ) i s described. The compounds were all derivatized with 
***fatty*** ***acids*** in order to protract their action by 

facilitating binding to serum albumin. ***qlp*** - ***i*** had a 
potency (EC(50)) of 55 pM for the cloned human ***GLP*** - 
receptor. Many of the compounds had similar or even higher potencies, 
despite quite large ***substituents*** . All compounds derivatized with 

***fatty*** ***acids*** equal to or longer than 12 carbon atoms were 

very protracted compared to ***QLP*** - and thus seem 

suitable for once daily administration to type 2 diabetic patients. A 
structure-activity relationship was obtained. ***QLP*** - ★**!**★ 
could be derivatized with linear ***fatty*** ***acids*** up to the 

length of 16 carbon atoms, sometimes longer, almost anywhere in the 
C-terminal part without considerable loss of potency. Derivatization with 
two ***fatty*** ***acid*** ***substituents*** led to a 

considerable loss of potency. A structure-activity relationship on 
derivatization of specific amino acids generally was obtained. It was 
found that the longer the ***fatty*** ***acid*** , the more potency 

was lost. Simultaneous modification of the N-terminus (in order to obtain 
better metabolic stability) interfered with ***fatty*** ***acid*** 
derivatization and led to loss of potency. 
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AB The present invention relates to derivs . exendin and of ***qlp*** 
(7-C) , wherein C is 35 or 36, which derivs. have just one 
★★★lipophilic*** ***substituent*** which is attached to the 

C-terminal amino acid residue. The derivs. have a protracted action 
relative to ***glp*** - ★★★!*** (7.37) anG : are useful for treating 
insulin-dependent and noninsulin-dependent diabetes mellitus. The derivs. 
of the invention can be combined with other antidiabetics or oral 
hypoglycemic agents. Pharmaceutical formulations contg. the derivs. of 
the invention are also claimed. 
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AB ***qlp*** - analog derivs. His-Xaa8-Xaa9-Gly-Xaall-Phe-Thr- 

Xaal4-Asp-Xaal6-Xaal7-Xaal8-Xaal9-Xaa2 0-Xaa21-Xaa22-Xaa2 3-Xaa24-Xaa2 5- 
Xaa2 6-Xaa2 7-Phe-Ile-Xaa3 0-Xaa31-Xaa32-Xaa3 3-Xaa34-Xaa35-Xaa3 6-Xaa3 7-Xaa3 8- 
Xaa39-Xaa40-Xaa41-Xaa42-Xaa43 -Xaa44 -Xaa45 [Xaa represents an amino acid 
residue, e.g., Xaa8, Xaa25, Xaa30 = Ala, Gly, Ser, Thr, Leu, lie, Val, 
Glu, Asp, Lys; Xaa9, Xaa21, Xaa27 = Glu, Asp, Lys ; Xaall - Thr, Ala, Gly, 
Ser, Leu, lie, Val, Glu, Asp, Lys; Xaal4 , Xaal7, Xaal8 = Val, Ala, Gly, 
Ser, Thr, Leu, lie, Tyr, Glu, Asp, Lys] having a ***lipophilic* ** 

***substituent*** were prepd. for the treatment of obesity and 
non-insulin dependent diabetes mellitus. Thus, Arg26-34 , Lys36 [N. epsilon. - 
[ .gamma. -glutamyl (N. alpha. -hexadecanoyl) ] ] ***qlp*** - ***i*** 
(7-36) -OH was prepd. via reaction of Arg26-34 , Lys36 ***GLP*** 

***!*** (7-36) -OH with Pal-Glu (ONSu) -But (Pal = hexadecanoyl, NSU = 
succinimide residue). The synthesized compds . have a protracted profile 
of action relative to ***QLP*** - (7-37) . 
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AB The present invention relates to N-terminally truncated derivs. of human 
★★★glucagon*** - ★★★like*** ***peptide*** -1 ( ***glp*** 

***!*** ) an d analogs thereof having a protracted profile of action, as 
well as the use of such derivs. in pharmaceutical compns . for the 
treatment of obesity, insulin dependent or non-insulin dependent diabetes 
mellitus. The ★★★qlp*** - ★★★!★** derivs. have a ***lipophilic*** 
***substituent*** attached to at least one amino acid residue. 
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AB ** lipophilic*** human ***glucagon*** - ***like*** 

***peptide*** -1 ( ***glp*** - ***i*** ) derivs . and analogs thereof 
having a ***lipophilic*** ***substituent*** have interesting 

Pharmacol, properties, in particular they have a more protracted profile 
of action than ***qlp*** - ***i*** (7-37) . Thus, coupling of 

***GLP*** - ***i*** (7-37) -OH with Me (CH2 ) 12CO-Glu (OSu) -OCMe3 (Su = 
succinimidyl) (prepn. given) , followed by deesterif ication with CF3C02H 
and chromatog. purifn. gave 8% bis-adduct Lys [Me (CH2) 12CO- . gamma . - 
Glu]26,34- ***GLP*** - ***i*** (7-37) -OH (NNC 90-1167). Several 
prepd. ***lipophilic*** ***GLP*** - ***i*** analogs were tested 

for protracted plasma concn. in pigs and were found to be much more 
persistent than ***GLP*** - ***i*** (7-37). i n addn., the time of 
peak plasma concn. was found to vary within wide limits depending on the 
particular ***lipophilic* ** ***qlp*** - deriv. selected. 

The efficacy of several prepd. derivs. was tested by stimulation of cAMP 
in a cell line expressing cloned human ★★★glp*** - ***i*** receptor. 
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AB The 1455 bp rat hepatic glucagon receptor ORF encodes 485 amino acids for 
a G-protein coupled protein with 7 transmembrane (TM) segments. The 
deduced amino acid sequence shows 42% identity with the rat ***GLP*** 

***!*** receptor. Transfection of this receptor into COSGsl cells allows 
selective glucagon binding and adenylyl cyclase stimulation. It now 
appears that the rat glucagon receptor gene contains 12 exons, 7 of which 
code for the TM domain. The gene is transcribed into several pre-mRNAs, 
variously shortened at the 5' end. One mature intronless mRNA, after the 
splicing out of the 11 introns, is translated into the functional glucagon 
receptor. We detected by PCR the apparent expression of the same glucagon 
receptor in rat liver, heart, islets (.beta, cells?), stomach, kidney and 
adipocytes, suggesting that one gene allows the expression of only one 
type of glucagon receptor product, in terms of amino acid sequence. To 
further analyze the structure -activity relationship of this important yet 
strictly localized receptor four lines of research are now obvious: (1) To 
examine the bearing of posttranslational processing by glycosylation, 
phosphorylation and palmitoylation. (2) The DNA encoding the glucagon 
receptor being now stably transfected in CHO cells, this will hopefully 
allow to identify, at the atomic level, the interaction of glucagon with 
the receptor-effector complex. Such a transfected receptor, well expressed 
and coupled to adenylate cyclase, can indeed serve as reference when 
testing plasmids with partial deletions or point mutations (to alter 
charges) , and chimeric constructions (where a fragment of the glucagon 
receptor is ***substituted*** by the corresponding fragment of a 
parent receptor, e.g., the tGLP-1 receptor). Mutagenesis of extracellular 
Asn and Cys residues will reveal the importance of glycosylation and 
disulfide bridges as prerequisites for receptor function. This evaluation 
will probably require the use of specific antibodies to see whether a 
given mutation is not responsible for a mere three-dimensional 
delocalization and general instability (inactivity) of the receptor 
synthesized by CHO cells. The binding and functional data collected will 
not only reveal specific roles for each extra- and intracellular domain of 
the receptor, they will also indicate how the side chains of residues 
Hisl, Gly4, Asp9, Lysl2 and Serl6 in glucagon are sterically involved in 
effector coupling, giving clues in our search for pharmacologically valid 
analogs. (3) Within the first 104 bp of the S'-flanking region [91], the 
TGAGCTCA sequence starting at position - 96 is similar to the consensus 
sequence TGACGTCA for CRE, and the ACCCAGGC sequence starting at position 
-50 could be related to the consensus sequence CCCCAGGC for factor AP-2 
(that responds to both PKC and PKA) . It is important to evaluate the 
regulation of receptor mRNA transcription with a full characterization 
(primary DNA sequence, placement, spacing, multiplicity) of regions of 
promoter sites that contain cis-acting enhancers, such as cAMP- responsive 
element CRE and tissue-specific elements. These elements could be 
regulated positively or negatively by trans-acting transcription factors 
and cofactors reacting to either cAMP (via protein-protein recognition 
with the C subunit of PKA) , phosphorylation, hormones (corticosterone , 
insulin) or nutrients (glucose, polyunsaturated ***fatty*** 

***acids*** ) . Expression assays and transgenic mouse technology could be 
used to identify these gene regulatory elements and the cell -specif ic 
transcription factors that control the limited tissue distribution of this 
receptor. (4) Appropriate primers will allow a quantitative PCR assay of 
mRNA levels for glucagon receptors, under various pathological conditions. 
For instance, in congenital obesity or hypertension in rodents, a change 
in receptor number in the tissues may reflect alterations in transcription 
rate and/or mRNA stability. Besides, a precise cellular localization of 
the receptor mRNA, by in situ hybridization procedures, could delineate 
whether .beta, and .delta, cells are capable of expressing glucagon 
receptors and of modulating this synthesis, in response to glucagon 
secreted by .alpha, cells in the same islets. 
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***GLP*** - ***2*** dej^r . of improved soly. and/or staJjW.ity # and to 
a method for improving the and/or stability of ***GLi^^ 

★ ★★2*** or a fragment or an analog thereof. Lys30 [N.epsilon. -[ .gamma. - 
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hGLP-2-0H, ED PA, MMP and Myr-Glu (ONSu) -OBu- tert . 
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AB Derivs. of hGLP-2 (H-His -Ala-Asp-Gly-Ser-Phe-Ser-Asp-Glu-Met-Asn-Thr- Ile- 
Leu-Asp-Asn-Leu-Ala-Ala-Arg-Asp-Phe- Ile-Asn-Trp-Leu-Ile-Gln-Thr-Lys - Ile- 
Thr-Asp-Arg-OH) , where a lipophilic substituent (such as an acyl group of 
a straight-chain or branched fatty acid) is attached to any one amino acid 
residue, are claimed. For example, Lys30 (N. epsilon. -tetradecanoyl) hGLP-2 
was synthesized in 47% yield from the reactants hGLP-2 and tetradecanoic 
acid hydroxysuccinimide ester in the presence of N-ethyl-N,N- 
diisopropylamine (EDPA) and N-methyl-2 -pyrrolidone (NMP) . The titled 
compds. can be used in the treatment of obesity, small bowel syndrome, 
etc . (no data) . 



Lll ANSWER 3 OF 4 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE : 



AUTHOR : 

CORPORATE SOURCE: 



MEDLINE 



DUPLICATE 1 



96042491 MEDLINE 
96042491 PubMed ID: 7588223 

Regulation of insulin release by phospholipase C activation 
in mouse islets: differential effects of glucose and 
neurohumoral stimulation. 
Zawalich W S; Zawalich K C; Kelley G G 

Yale University School of Nursing, New Haven, Connecticut 



06536-0740, U£^ 
CONTRACT NUMBER: 02 0 89 

41230 
45735 

SOURCE: ENDOCRINOLOGY, (1995 Nov) 136 (11) 4903-9. 

Journal code: EGZ ; 0375040. ISSN: 0013-7227. 
PUB. COUNTRY: United States 

Journal; Article; (JOURNAL ARTICLE) 
LANGUAGE : English 

FILE SEGMENT: Abridged Index Medicus Journals; Priority Journals 

ENTRY MONTH: 199511 

ENTRY DATE: Entered STN: 19960124 

Last Updated on STN: 19970203 
Entered Medline: 19951127 

AB Rat islets respond to glucose stimulation with a marked first and second 
phase increase in insulin secretion. In contrast, mouse islets have a 
similar first phase response but little second phase secretion. In these 
studies, we determined if activation of phospholipase C (PLC) accounts for 
these differences in second phase insulin secretion in these two species . 
Stimulation of freshly isolated mouse and rat islets with 15 mM glucose 
resulted in comparable first phase insulin secretion; however, the second 
phase response from mouse islets was only doubled from 28 +/- 6 to 60 +/- 
7 pg/islet.min compared with an increase from 24 +/- 4 to 1064 +/- 93 
pg/islet.min from rat islets. The addition of the muscarinic agonist 
carbachol (100 microM) in the presence of 15 mM glucose, however, markedly 
increased second phase insulin release from mouse islets to 801 +/- 80 
pg/islet.min. Similar increases in second phase insulin release from mouse 
islets were obtained with the addition of 500 nM of the protein kinase C 
activator ***tetradecanoyl* * * phorbol acetate in the presence of 15 mM 
glucose. However, the incretin factor ***glucagon*** - ***iike*** 

***peptide*** -1, which elevates islet cAMP levels, had little effect on 
second phase insulin release in the mouse. An analysis of PLC-mediated 
phosphoinositide (PI) hydrolysis revealed that 15 mM glucose increased 
inositol phosphate (IP) accumulation 0.5-fold above baseline in mouse 
islets compared with 3.7-fold in rat islets. In contrast, carbachol 
stimulated IP accumulation 3.5-fold in both mouse and rat islets. Analysis 
of PLC isozymes with isozyme specific monoclonal antibodies, demonstrated 
that mouse islets express 14 +/- 4% of PLC-delta 1 and 18 +/- 6% of 
PLC-beta 1 compared with rat islets but similar amounts of the PLC-gamma 1 
(117 +/- 16%) . These findings suggest that the decreased second phase 
insulin secretory response in mouse compared with rat islets results, at 
least in part, from an inability of high glucose to stimulate comparable 
increments in PI hydrolysis. This lack of glucose responsiveness may be 
due to the pronounced underexpression of specific PLC isozymes in the 
mouse . 
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Stimulation of glucagon-like peptide-1 secretion by 
muscarinic agonist in a murine intestinal endocrine 
cell line 
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Hop. Edouard Herriot, Lyon, 69437, Fr. 
Endocrinology (1994), 134(5), 2011-17 
CODEN: ENDOAO; ISSN: 0 013-7227 
Journal 
English 

Studies on the cholinergic regulation of intestinal L-cells have been 
focused on the release of enteroglucagon, but the signal transduction 
pathways were not defined. These were here investigated by using as index 
the release of immunoreactive ***glucagon*** - ***like*** 

***peptide*** -1 ( ***GLP*** - ) from the endocrine cell line 

STC-1, that has been shown to contain proglucagon mRNA transcripts. 
Abundant ***qlp*** - ***i*** immunoreactivity was revealed in STC-1 
cells at immunocytochem. and by RIA. The cell content was 4927 pg/106 
cells, as measured with antiserum 199D that recognizes specifically the 
C-terminal amidated forms of ***QLP*** - . The secretion of 

***GLP*** - ***i*** over a 2-h incubation period amounted to 1.4% of 
the total ***qlp*** - cell content and was increased by 10 

.mu.m forskolin and 100 nm 12-0- ***tetradecanoyl*** phorbol 13-acetate 
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to 206% and 574% of control values, resp. The cholinergic aga^st 
carbachol stimulated ***gl^^* - secretion in 

concn. -dependent manner; max^^l release was obsd. at 1 mM carbachol (228% 
of the control value) . Binding of the muscarinic antagonist 

[N-methyl-3H] scopolamine ([3H]NMS) on cell homogenates was time dependent, 
specific, and saturable. Scatchard anal, revealed 1 class of receptors 

(Kd, 14 pM; binding capacity, 20 fmol/mg protein). Carbachol (0.1 .mu.m 
to 1 mM) dose dependently displaced [3H]NMS binding and increased the 
intracellular Ca concn. without modification of adenylate cyclase 
activity. The order of potency of different antagonists, showing a 
preferential affinity for Ml, M2 , and M3 muscarinic receptor subtypes, to 
inhibit [3H]NMS binding, the carbachol -induced increase in intracellular 
Ca, and carbachol -stimulated ***GLP*** - secretion, was as 

follows: atropine (nonselective) > 4-diphenylacetoxy-N-methylpiperidine 
methiodide (M3) > pirenzepine (Ml) > AF-DX 116 (M2) . Evidently, secretion 
of ***qlp*** - ***i*** induced by cholinergic agonist depends on 
muscarinic M3 -subtype receptors in the endocrine intestinal cell line 
STC-1. This system may prove useful to study the cellular mechanisms of 
***GLP*** - secretion. 
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AB Oligof ructose (OFS) , a mixti^M of nondigestible/ fermentable 

fructooligosaccharides, decrrases serum triacylglycerol (TAG) when it is 
included in the standard, fiber-free or high fat diet of rats. This paper 
summarizes in vivo and in vitro data to establish a biochemical mechanism 
underlying the hypolipidemic effect of OFS. When OFS is added to the 
standard (carbohydrate -rich) diet of rats at the dose of 10 g/100 g, a 
TAG- lowering action occurs as a consequence of a reduction of de novo 
liver ***fatty*** ***acid*** synthesis. The depression in the 

activity of all lipogenic enzymes and ***fatty*** ***acid*** 
synthase mRNA suggests that OFS modifies the gene expression of lipogenic 
enzymes. Through its modulation of de novo lipogenesis, OFS can protect 
against liver lipid accumulation induced by providing 10% 
fructose-enriched water for 48 h. OFS also significantly decreases serum 
insulin and glucose, which are both known to participate in the 
nutritional regulation of lipogenesis. It also increases the intestinal 
production of incretins, namely, glucose-dependent insulinotropic peptide 
and ***glucagon*** - ***like*** ***peptide*** 1. This latter 

phenomenon results mainly from promotion of intestinal tissue 
proliferation by oligof ructose fermentation end-products. Collectively, a 

***link*** likely exists between the modulation of hormone and incretin 
production by OFS, and its antilipogenic effect. 
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AB As part of an ongoing search for susceptibility genes in obese families, 
we performed ***linkage*** analyses in 101 French families between 
qualitative and quantitative traits related to morbid obesity and 
polymorphisms located in or near 15 candidate genes whose products are 
involved in body weight regulation. These included cholecystokinin A and B 
receptors (CCK-AR and CCK-BR) , ***glucagon** * - ***iike*** 

***peptide*** 1 receptor (GLP-1R) , the LIM/homeodomain islet-1 gene 
(Isl-1), the caudal-type homeodomain 3 (CDX-3) , the uncoupling protein 1 
(UCP-1), the beta3 -adrenoceptor (beta3-AR), the ***fatty*** 

***acid*** -binding protein 2 (FABP-2) , the hormone-sensitive lipase 
(HSL) , the lipoprotein lipase (LPL) , the apoprotein-C2 (apo-C2), the 
insulin receptor substrate-1 (IRS-1) , the peroxisome prolif erator- 
activated receptor-gamma (PPAR-gamma) , tumor necrosis factor-alpha 
(TNF-alpha) , and the liver carnitine palmitoyltransf erase- 1 (CPT-1) . 
Phenotypes related to obesity such as BMI, adult life body weight gain, 
fasting leptin, insulin, fasting glycerol, and free ***fatty*** 

***acids*** were used for nonparametric sib-pair analyses. A weak f 
indication for ***linkage*** was obtained between the Isl-1 locus and 
obesity status defined by a z score over one SD of BMI (n = 226 sib pairs, 
pi = 0.54 +/- 0.02, P = 0.03). Moreover, a suggestive indication for 

***linkage*** was found between the Isl-1 locus and BMI and leptin 
values (P = 0.001 and 0.0003, respectively) and leptin adjusted for BMI (P 
= 0.0001). Multipoint analyses for leptin trait with Isl-1 and two 
flanking markers (D5S418 and D5S4 07) showed that the logarithm of odds 
(LOD) score is 1.73, coinciding with the Isl-1 locus. Although marginally 
positive indications for ***linkage* ** in subgroups of families were 
found with IRS-1, CPT-1, and HSL loci, our data suggested that these genes 
are not major contributors to obesity. Whether an obesity susceptibility 
gene (Isl-1 itself or another nearby gene) lies on chromosome 5q should be 
determined by further analyses . 
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OBJECTIVE: * * *Glucagon* * * - ***iike*** ***peptide* ** 1 ( 

***GLP*** - ***i*** ) has glucose -dependent insulinotropic and 
glucagonostatic actions in type 2 diabetic patients on diet and on oral 
agents. It is not known, however, whether after secondary sulfonylurea 
failure, ***QLP*** - ***i*** is still effective. RESEARCH DESIGN AND 
METHODS: Therefore, 10 type 2 diabetic patients (6 women, 4 men; age 
65+/-10 years, BMI 30.4+/-5.1 kg/m2 , HbAlc 8.2+/-1.5%, 6+/-3 [2-13] years 
after starting insulin treatment) were examined in the fasting state after 
discontinuing NPH insulin on the evening before the two study days. 

***GLP*** - (1.2 pmol x kg(-l) x min(-l) or placebo (NaCl with 

1% human serum albumin) were infused over 6 h. Plasma glucose (glucose 
oxidase) insulin (IMx) , and C-peptide (enzyme- ***linked*** 
immunosorbent assay) were measured. Statistical analysis was performed 
using repeated measures analysis of variance. RESULTS: Fasting plasma 
glucose was 9. 4+/ -0.5 mmol/1 and was reduced by ***QLP*** - ***i*** 
to 5.3+/-0.3 (3.9-7.3) mmol/1 (placebo: 8.2+/-0.7 mmol/1; P < 0.0001). 

***GLP*** - ***i*** transiently increased insulin (from 115+/-31 to 
222+/-64 pmol/1 at 150 min; P < 0.0001) and C-peptide (from 1.00+/-0.12 to 
1.90+/-0.23 nmol/1 at 120 min; P < 0.0001) with no effect of placebo. 
Glucagon and free ***fatty*** ***acids*** were lowered 

transiently. After normalization of plasma glucose, insulin and C-peptide 
concentrations became lower again during the ongoing administration of 
exogenous ***QLP*** - t and no hypoglycemia occurred. 

CONCLUSIONS: It is concluded that exogenous ***QLP*** - 
effectively lowers plasma glucose concentrations in advanced type 2 
diabetes long after sulfonylurea secondary failure. These findings may 
broaden the applicability of ***glp*** - -derived drugs as a 

new treatment to nearly all type 2 diabetic patients. 
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Entered Medlij^: 19970619 
AB As part of an ongoing searcl:^B>r susceptibility loci for NIDI^Jwe tested 
19 genes whose products are implicated in insulin secretion or action for 

***linkage*** with NIDDM. Loci included the G-protein-coupled inwardly- 
rectifying potassium channels expressed in beta-cells (KCNJ3 and KCNJ7) , 
glucagon (GCG) , glucokinase regulatory protein (GCKR) , ***glucagon*** 
***like*** ***peptide*** I receptor (GLP1R) , LIM/homeodomain islet- 

(ISL1) , caudal-type homeodomain 3 (CDX3 ) , proprotein convertase 2 (PCSK2) , 
cholecystokinin B receptor (CCKBR) , hexokinase 1 (HK1) , hexokinase 2 

(HK2), mitochondrial FAD -glycerophosphate dehydrogenase (GPD2 ) , liver and 
muscle forms of pyruvate kinase (PKL, PKM) , ***fatty*** ***acid*** 
-binding protein 2 (FABP2 ) , hepatic phosphof ructokinase (PFKL) , protein 
serine/threonine phosphatase 1 beta (PPP1CB) , and low-density lipoprotein 
receptor (LDLR) . Additionally, we tested the histidine-rich calcium locus 

(HRC) on chromosome 19q. All regions were tested for * **linkage*** 
with microsatellite markers in 751 individuals from 172 families with at 
least two patients with overt NIDDM (according to World Health 
Organization criteria) in the sibship, using nonparametric methods. These 
172 families comprise 352 possible affected sib pairs with overt NIDDM or 
621 possible affected sib pairs defined as having a fasting plasma glucose 
value of >6.1 mmol/1 or a glucose value of >7.8 mmol/1 2 h after oral 
glucose load. No evidence for ***linkage*** was found with any of the 
19 candidate genes and NIDDM in our population by nonparametric methods, 
suggesting that those genes are not major contributors to the pathogenesis 
of NIDDM. However, some evidence for suggestive ***linkage*** was 
found between a more severe form of NIDDM, defined as overt NIDDM 
diagnosed before 45 years of age, and the CCKBR locus (llpl5.4; P = 

0. 004). Analyses of six additional markers spanning 27 cM on chromosome 
lip confirmed the suggestive ***linkage*** in this region. Whether an 
NIDDM susceptibility gene lies on chromosome lip in our population must be 
determined by further analyses . 
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AB Maturity-onset diabetes of the young (MODY) is a model for genetic studies 
of non- insulin-dependent diabetes mellitus. We have identified 15 MODY 
families in which diabetes is not the result of mutations in the 
glucokinase gene. This cohort of families will be useful for identifying 
other diabetes-susceptibility genes. Nine other candidate genes 
potentially implicated in insulin secretion or insulin action have been 
tested for ***linkage*** with MODY in these families, including 
glucokinase regulatory protein, hexokinase II, insulin receptor substrate 

1, ***fatty*** ***acid*** -binding protein 2, ***glucagon*** 
***like*** ***peptide*** -1 receptor, apolipoprotein C-II, glycogen 

synthase, adenosine deaminase (a marker for the MODY gene on chromosome 
2 0) , and phosphoenolpyruvate carboxykinase . None of these loci showed 
evidence for ***linkage*** with MODY, implying that mutations in these 
genes do not make a major genetic contribution to the development of MODY. 
In addition to these ***linkage*** analyses, one or two affected 
subjects from each family were screened for the presence of the A to G 
mutation at nucleotide 3,243 of the mitochondrial tRNA(Leu (UUR) ) gene. 
This mutation was not found in any of these subjects. Finally, we report 



the localization of the gene^ncoding the regulatory protein 
glucokinase to chromosome 2 ,^^md p22.3 and the identif icatic 
restriction fragment length polymorphism at this locus. 
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GLP-1 derivatives as novel compounds for the treatment 
of type 2 diabetes: Selection of NN2211 for clinical 
development 

Knudsen, L. Bjerre; Agerso, H.; Bjenning, C; 
Bregenholt, S.; Carr, R. D.; Godtfredsen, C; Hoist, 
J. J.; Huusfeldt, P. 0.; Larsen, M. 0.; Larsen, P. J.; 
Nielsen, P. F . ; Ribel, U. ; Rolin, B . ; Romer, J. ; 
Sturis, J.; Wilken, M.; Kristensen, P. 
Novo Nordisk, Maaloev, DK-2760, Den. 
Drugs of the Future (2001), 26(7), 677-685 
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Prous Science 
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A review describes the biol. aspects of 

***peptide*** -1 ( ***GLP*** - ***i*** 
description of a series of ***GLP*** - **★!*★* derivs . 
once-daily administration. ***glp*** - compds . form a new 

class of drugs in clin. development for the treatment of type 2 diabetes. 
The peptide hormone ***glp*** - could be derivatized almost 

anywhere in the C-terminal part of the peptide and that derivatization 
with both short and long ***fatty*** ***acids*** and amino 

acid-derived ***spacers*** resulted in compds. that were highly 
potent. NN2211 is a metabolically stable compd. with potency equal to 

***GLP*** - . it has been demonstrated to lower blood glucose 

and body wt . , and to increase or maintain .beta. -cell mass. 
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Modulation of gastrointestinal incretin hormones with 
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English 

A review with 27 ref s . The topics include ***link*** of dietary 
carbohydrates and fiber to insulin secretion regulation and non-insulin 
dependent diabetes mellitus (NIDDM) , regulatory roles of the peptide 
hormone incretin, glucose-dependent insulinotropic polypeptide and 

***glucagon*** - ***iike*** ***peptides** * 1 and 2 produced by 

gastrointestinal mucosal cells, and dietary fiber and produced volatile 

interactions with the secretion of these 
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AUTHOR (S) : Delzenn e N athalie M. ; Kok, Nadine N. 

CORPORATE SOURCE: Unite de 

Universi^ Catholique de Louvain, UCL-PMNT 7369, 

Brussels, B-1200, Belg. 
SOURCE: Journal of Nutrition (1999), 129 (7S), 1467S-1470S 

CODEN: JONUAI; ISSN: 0022-3166 
PUBLISHER: American Society for Nutritional Sciences 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB Oligof ructose (OF, Raftilose P95) , a mixt . of nondigestible/f ermentable 

f ructooligosaccharides, decreases blood serum triacylglycerol (TAG) levels 
when it is included in the std. fiber-free or high-fat diet of rats. This 
paper summarizes in vivo and in vitro data to establish a biochem. 
mechanism underlying the hypolipidemic effect of OF. When OF was added to 
the std. carbohydrate -rich diet of rats at 10 g/100 g feed, the 
TAG- lowering action was a consequence of decreased de novo liver 

***fatty*** ***acid*** synthesis. The depression in the activity of 

all lipogenic enzymes and ***fatty*** ***acid*** synthase mRNA 

suggested that OF modified gene expression of lipogenic enzymes. Through 
the modulation of de novo lipogenesis, OF can protect against liver lipid 
accumulation induced by providing 10% fructose-enriched water for 4 8 h. 
OF also decreased blood serum insulin and glucose levels which participate 
in the nutritional regulation of lipogenesis. OF also increased the 
intestinal prodn. of incretins (glucose -dependent insulinotropic peptide 
and ***glucagon*** - ***like*** ***peptide*** 1) . This latter 

phenomenon resulted mainly from the promotion of intestinal tissue 
proliferation by oligof ructose fermn. end products. There is a likely 

★★★link*** between the OF modulation of hormone and incretin prodn. and 
its antilipogenic effect. 
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SUMMARY LANGUAGE: English 

AB The development of late onset non-insulin dependent diabetes mellitus 

(NIDDM) is due to a complicated interplay between genes and environment on 
one-side, and the interaction between metabolic defects in various tissues 
including the pancreatic beta cell (decreased insulin secretion) , skeletal 
muscle (insulin resistance) , liver (increased gluconeogenesis) , adipose 
tissue (increased lipolysis) and possibly gut incretin hormones (defective 
★★★glucagon*** ***like*** ***peptide*** 1 (GLP1) secretion) on 

the other side. Evidence for a genetic component includes the finding of a 
variety of metabolic defects in various tissues in non-diabetic subjects 
with a genetic predisposition to NIDDM, higher concordance rates for 
abnormal glucose tolerance including NIDDM in monozygotic compared with 
dizygotic twins, and the more recent demonstration of different NIDDM 
susceptibility genes at the sites of Insulin Receptor Substrate 1 (IRS1) , 
the beta -3 adrenergic receptor, and the sulfonylurea receptor. However, 
the latter susceptibility genes only explain a minor proportion of NIDDM 
in the general population, and the quantitative extent to which genetic 
versus non-genetic factors contribute to NIDDM is presently unsolved. 
Environmental components include both an early intrauterine component 
associated with low birth weight, and later postnatal components including 
low physical activity, high fat diet, and the subsequent development of 
obesity and elevated plasma and tissue free ***fatty*** ***acid*** 
levels. Our finding of lower birth weights in monozygotic twins compared 
with their non-diabetic genetically identical co-twins excludes the 
possibility that the association between NIDDM and low birth weight as 
demonstrated in several studies may solely be explained by a coincidence 



between a certain gene causij^f both a low birth weight and an^increased 
risk of NIDDM . Young first Aee relatives of patients with ^PbDM are 
characterized by hyperinsulircfemia and peripheral insulin resistance, 
which in turn may be explained by a decreased insulin activation of the 
enzyme glycogen synthase in skeletal muscle. Therefore, a defective 
skeletal muscle glycogen synthase activation may represent an early 
phenotypic expression of a genetic defect contributing to an increased 
risk of later development of NIDDM. However, elderly insulin resistant 
non-diabetic co-twins (64 years old) of twins with overt NIDDM does not - 
in contrast to their NIDDM co-twins - have a significantly decreased 
insulin activation of glycogen synthase in skeletal muscle. This 
demonstrates that the defective muscle glycogen synthase insulin 
activation has an apparent non-genetic component, and that this key defect 
of metabolism can be escaped or postponed even in non-diabetic subjects 
with a presumeably 100% genetic predisposition to NIDDM. The insulin 
activation of glycogen synthase in skeletal muscle is compensated or 
apparently normalised in NIDDM patients when studied during their ambient 
fasting hyperglycaemia and a subsequent isoglycaemic (hyperglycaemic) 
physiologic insulin infusion. This indicates that the prevailing 
hyperglycaemia in NIDDM subjects compensates for the defective insulin 
activation of glycogen synthase present in those subjects when studied 
during eulycaemia. Our data and those of others also indicates that 
hyperglycaemia in NIDDM compensates for the defects in insulin secretion, 
the disproportionately elevated hepatic glucose production, and to some 
extent for the increased lipid oxidation and the decreased glucose 
oxidation present in NIDDM patients. Accordingly, NIDDM subjects exhibit 
all of those defects of metabolism when studied during 'experimental 
decompensation' when the ambient hyperglycaemia is normalized by a prior 
and later withdrawn intravenous insulin infusion. However, shortly after 
the withdrawal of the intravenous insulin infusion, the plasma glucose 
concentration increased spontaneously in the NIDDM patients. This was 
primarily due to an increased hepatic glucose production in the presence 
of a normal or slightly increased peripheral glucose uptake, glucose 
storage rate and skeletal muscle glycogen synthase activity. The data 
indicated a role for both the glucose ***fatty*** *** ac ici*** cycle 

and the Cori cycle for the spontaneously increasing plasma glucose 
concentration after decompensation in NIDDM patients. While young first 
degree relatives of patients with NIDDM exhibit insulin resistance and 
hyperinsulinaemia, the major defect of metabolism present in elderly 
monozygotic non-diabetic co-twins of NIDDM twins is a defective insulin 
secretion, when expressed either in absolute terms, or when related to the 
slightly impaired insulin action present in those subjects. Our data, and 
those of others, therefore suggest a major impact of a possibly 
genetically determined age dependent decline in beta cell function for the 
subsequent development of NIDDM in genetically predisposed individuals. 
However, the twin data also demonstrates the presence of a secondary non- 
genetic component of the defective insulin secretion in NIDDM subjects. A 
slightly reduced GLP1 secretion may contribute to the secondary defect of 
insulin secretion in NIDDM during oral glucose ingestion. However, there 
is no evidence that impaired gut incretin hormone secretion contributes to 
the defective insulin secretion in nondiabetic genetically predisposed 
individuals. The metabolic factors responsible for the secondary defects 
of metabolism in NIDDM primarily involve hyperglycaemia itself through the 
concept of 'glucose toxicity', and elevated plasma and tissue free 

***fatty*** ***acid*** levels partly via the 'glucose- ***fatty*** 

***acid*** cycle'. Evidence for the role of the glucose ***fatty*** 
***acid*** cycle in NIDDM include partial reversibility of the defects 
of insulin action and hepatic glucose production, together with the 
lowering of plasma glucose concentration, in NIDDM patients after acute 
administration of the antilipolytic drug acipimox. 
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* ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 

AB Insulin resistance is associated with a plethora of chronic illnesses, 

including Type 2 diabetes, dyslipidemia, clotting dysfunction, and colon 
cancer. The relationship between obesity and insulin resistance is well 
established, and an increase in obesity in Western countries is implicated 
in increased incidence of diabetes and other diseases. Central, or 
visceral, adiposity has been particularly associated with insulin 
resistance; however, the mechanisms responsible for this association are 
unclear. Our laboratory has been studying the physiological mechanisms 
relating visceral adiposity and insulin resistance. Moderate fat feeding 
of the dog yields a model reminiscent of the metabolic syndrome, including 
visceral adiposity, hyperinsulinemia, and insulin resistance. We propose 
that insulin resistance of the liver derives from a relative increase in 
the delivery of free ***fatty*** ***acids*** (FFA) from the 

omental fat depot to the liver (via the portal vein) . Increased delivery 
results front 1) more stored lipids in omental depot, 2) severe insulin 
resistance of the central fat depot, and 3) possible regulation of 
visceral lipolysis by the central nervous system. The significance of 
portal FFA delivery results from the importance of FFA in the control of 
liver glucose production. Insulin regulates liver glucose output primarily 
via control of;adipocyte lipolysis. Thus, because FFA regulate the liver, 
it is expected that visceral adiposity will enhance delivery of FFA to the 
liver and make the liver relatively insulin resistant. It is of interest 
how the intact organism compensates for insulin resistance secondary to 
visceral fat deposition. While part of the compensation is enhanced B-cell 
sensitivity to glucose, an equally important component is reduced liver 
insulin clearance, which shows for a greater fraction of B-cell insulin 
secretion to bypass liver degradation, to enter the systemic circulation, 
and to result in hyperinsulinemic compensation. The signal (s) resulting in 
B-cell up-regulation and reduced liver insulin clearance with visceral 
adiposity is (are) unknown, but it appears that the ***glucagon*** 

***like*** ***peptide*** ( ***qlp*** - ) hormone plays 

an important role. The integrated response of the organism to central 
adiposity is complex, involving several organs and tissue beds. An 
investigation into the integrated response may help to explain the 
features of the metabolic syndrome. 
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* ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 
AB Individuals with type 2 diabetes are characterized by abnormalities in 

insulin action and insulin secretion, However, despite intensive 
investigation, the genes responsible for the insulin resistance and 
impaired insulin secretion remain undefined. The candidate -gene approach 
has failed to identify any specific gene or combination of genes that can 
account for even a minority of adult cases of type 2 diabetes. Although a 
number of laboratories have initiated genomewide searches to identify 
potential susceptibility loci for type 2 diabetes, consistent and 
reproducible ***linkage*** to satellite markers has yet to emerge. It 



has beers suggested that a mc^e precise definition of the diaJ^pic 
phenotype may prove useful i^kelineating diabetogenic genesJJpLis review 
provides an in-depth discussron of established metabolic, biochemical, and 
molecular abnormalities responsible for type 2 diabetes. It is anticipated 
that this discussion will establish a framework for the identification of 
additional candidate genes that need to be examined and provide a sound 
scientific basis for the more precise definition of the diabetic phenotype 
for use in future genomewide searches . 
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AB Moist diets with increasing amounts of carbohydrate (0.5%, 10% and 21% 

on a dry weight basis) were each fed to duplicate groups of cod (initial 
weight 370 g) for 8 weeks, after which all groups were fasted for 4 weeks. 
Protein energy was high and accounted for more than 7 0% of the gross 
energy content in all feeds, and the diets were maintained isocaloric by 
substituting lipid energy for carbohydrate energy. No indigestible binder 
was added. Excellent growth and feed conversion were obtained in all 
groups. After 4 weeks of fasting, fish previously fed diets with either 
10% or 21% carbohydrate showed significantly higher weight loss than fish 
fed the diet without carbohydrate. Liver glycogen reached 10% of liver wet 
weight in fish fed diets containing 10% or 21% carbohydrate and 5% in fish 
receiving 0.5% carbohydrate after 8 weeks. Following 4 weeks of fasting, 
liver glycogen was reduced to similar levels in all fish. Plasma glucose 
levels 4 h after feeding were higher in fish fed the diets with 10% or 21% 
carbohydrate and plasma free amino acid levels (FAA) were lower, than in 
fish fed the diet containing 0.5% carbohydrate. Blood lactate 
concentrations were unaffected during the first 24 h after feeding. After 
4 weeks of food deprivation, the levels were significantly reduced only in 
the 21% carbohydrate group. A ***ii n k*** between glucagon and protein 
metabolism is suggested because plasma glucagon concentration followed the 
same pattern as the concentrations of plasma FAA throughout the study. 
Insulin and glucagon- like peptide (GLP) showed a covariation throughout 
the experiment. Reduced plasma insulin levels were seen after fasting 
concomitant with reduction in the levels of FAA and glucose. It is 
suggested that insulin secretion in cod is affected both by plasma FAA and 
glucose and that cod meets food deprivation by slowing down metabolism. 
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